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Forthcoming Events. 


APRIL 7. 
Institution of British Foundrymen (Sheffield Branch) :— 
“ Cores, etc.” Paper by J. ae Robinson. 
8. 


APR 
ep of British Foundrymen (Birmingham Branch) :— 
Open discussion on “Cupola Practice.” The following 
eakers will open the discussion : R. Buchanan, “ Cupo 
yee nl and Fuel Consum tion’; F. J. Cook, “ Blast 
Pressure and ng Pemberton, and 
Shapes of Cupolas ”’ F. Holberry, “ Factors in Ot taining 
Clean Metal”; J. B. Johnson, “ Cupola Linings.” 
APRIL 


Institute of Metals (Birmingham Local Section) :—Annual 
general meeting. 
Institution of British Foundrymen (Lancashire ay 
‘Some Experience of Cupola Practice.” Paper by J. 


Pell. 
APRIL 12. 
Institution of British Foundrymen (Coventry Branch) :— 
Annual meeting and smoking concert. 


The Birmingham Convention. 


In order to add to the comfort of visitors 
to the Birmingham Convention, the following ar- 
rangements have been made :— 


Clubs. 


Members of the Institution, wearing the Con- 
ference badge, are invited during their stay in 
Birmingham to use the rooms of the Midland 
Conservative, the Clef, the Cosmopolitan, the Old 
Edwardians, Chamber of Commerce, and the 
Cyclist Clubs, at any of which lunch can be 
obtained, 


For lady visitors wearing the Conference badge 
similar facilities have been afforded by the Three 
Counties Ladies’ Club, where gentlemen may 
accompany their ladies. Applications must in ail 
cases first be made to the Reception Committee 
Secretary (Mr, Thos. Vickers), Additionally to 
the above, the Council of the Midland Institute, 
Paradise Street, which is quite close to the con- 
ference hall, has kindly invited the ladies to make 
use of their rooms. 


Motor Garage. 

Arrangements have been made to garage any 
member’s car at the Birmingham Garages, Navi- 
gation Street, where members will make their 
own arrangements. 


Tennis and Golf. 
Arrangements have been made with several local 
clubs for any visitor to use their courts or links. 


Members should apply to the Reception Committee 
Secretary for particulars and tickets. 


Letters, Wires and Telephones. 

Members can have, during the conference week, 
their communications sent to the care of the Insti- 
tution of British Foundrymen, 75, New Street, 
Birmingham. 

From the programme which we outlined last 
week, together with the particulars which we give 
above, it will be seen that the Conference Com- 
mittee have done everything humanly possible for 
the comfort of visitors. 


For the Blackpool Conference about 5 per cent. 
of the adherents of the Institution attended. This 
poor figure must be changed, and as the Birming- 
ham Convention presents for the first time in 
British foundry history a unique opportunity of 
having a gathering which shall be representative 
of the industry, at least 25 per cent. should be 
present. 


For foundrymen who are not members, and who 
wish to take part in the Convention, there is still 
time to be elected, and they should make early 
application to the general or branch secretaries, 
whose addresses are given in the adjoining 
column. 


We congratulate the Birmingham Conference 
Committee on the completeness of their arrange- 
ments, and if they receive the support their efforts 
warrant the conference is already an assured 
success. 


The West Yorkshire Metallurgical Society.—The 
third general meeting was held in the Library, Leeds 
City secre on April 1, 1922, when the followin 
Papers were read and discussed :—‘‘ The Present un 
Future Scope of the Electric Furnace in the Manufac- 
ture of Tool Steel,’’ by F. Rowlinson; ‘‘ The Single- 
Phase Electrical Furnace.”’ by H. P. Abel, A.C.G.L., 
A. A. Liardet, and W. West; “ The Manufacture of 
Non-Ferrous Alloys in the Electric Furnace,” by F. 
Kilburn, M.Inst.Met., and H. C. Dews. 
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The Blast Furnace and the Foundry Cupola.” 


By J. E. Fletcher, M.I.Mech.E., M-Inst.Met., Director of Research, British 
Cast Iron Research Associ 


sscciation. 


(Continued from page 232.) 


The Cupola, 


In that smaller blast furnace, the cupola, the 

ssible variations in the fuel pig-iron and scrap 

urden, are almost, if not quite as likely to yield 
non-uniformity of product as is the case in the 
blast operated smelting furnace. In considering 
the heat efficiency in the blast furnace which has, 
of course, much more work to do, having to reduce 
the ores, carburise the spongy iron and melt the 
metal and slag, it may be stated as approximately 
correct that half the useful heat in the coke escapes 
with the tunnel head gases to the stoves. Similarly 
the cupola uses in melting, slagging, and radiation 
losses about half the usual heat units in the coke, 
half being lost in the waste gases, which, unlike 
those from the blast furnace, escape unutilised. 
The cupola uses twice the amount of air per ton 
of iron melted, employed in smelting a ton of iron 
in the blast furnace. 

Again, the velocity of the gases passing through 
the cupola is approximately ten times that of the 
gases traversing the blast furnace. 

The area of tuyere section per ton of iron melted 

r hour in the cupola is often 40 to 50 square 
inches, whereas it is not rarely found that the 
corresponding area in the blast furnace per ton of 
iron per hour smelted is 60 to 70 square inches. 

Whilst studying these comparisons, the analysis 
of cupola and blast-furnace gas is of interest. 


TABLE III.—Compositions of Waste Gases from Cupolas 
and Blast Furnaces. 


Cupola waste gas. | Blast furnace top gases 


17.0 30.0 


10.0 8.0 
H,andCH, | 2.0 3.0 
71.0 59.0 


The author has found that in normal cupola 
working the CO gas escaping to the stack is almost 
entirely due to the partial combination of the 
excess air required over and above that required 
for melting the iron and slag with the carbon in 
the coke, the CO, being due to practically perfect 
combustion in the melting zone. A close study of 
this question brings us to one of the first difficul- 
ties in cupola practice and design, and it will well 
pay the investigators of cupola practice if careful 
attention is given to the matter of cupola gas 
analysis. The velocity of air through the tuyeres 
and the detail of tuyere area relative to the hearth 
area, and to the coke burnt per minute, are items 
of great importance. As in the blast furnace, there 
is little doubt that high tuyere-blast velocities are 


_associated with the oxidation of iron in the fusion 


wne. There is often plainly visible the evidence 
served escaping from the cupola stack points to 
this possibilitv, and wherever it occurs there is 
evidence not only of oxidation, but of that evil 
accompaniment, the presence of iron oxide in the 
molten iron. When heavy lumps of scrap are 
melted the danger is greatest, for in such case the 
oxidation trouble is intensified. 

A glance at cupola charging methods will con- 
vince the thinker that uniform blest distribution 
and melting conditions are rarely possible. With 
the charging hole at one side and the slap-dash 
method of throwing pigs endwise and sideways 
on to the coke layer there can soon be visualised 
the state of things which often occurs in the fusion 
zone. There is often plainly visible the evidence 
of a single flow of hot eases passing up one side of 
the cupola shaft and, as is sometimes seen in 
viewing the top of an open-topped blast furnace, 
the settling down of the charge or burden locally 
on one side or in one section of the shaft. Again, 
just as the mixing of lean and rich ores in a blast 
furnace burden leads to irregularities of product. 
so in the cupola the mixture of rich hematites and 
highly phosphoretic irons, melting at different tem- 
peratures, leads to erratic results. As in the blast- 
furnace hearth, so in the cupola well, perfect diffu- 


* A Paper read before the Staffordshire Iron and Steel 
Institute on March 25. 


sion of the variously composed metals streaming 
from different points of the fusion zone does not 
occur. This is often proved where constant tap- 
pings into small shanks is the pravtice. The 
author has found in such vases a variation of 0.3 
to 0.6 per cent. in the phosphorus contents of 
metals drawn from the same cupola campaign. 

The fluxing of the sand and oxide covering of 
the pig iron and scrap and of the coke ash is 
another matter which has received but scant atten- 
tion. The oxides to be slagged away may reach 
60 or 70 Ibs. per ton of iron melted, and such an 
unfluxed slag may have the composition shown in 
column A of Table IV. 


Taste 1V.—Composition of Cupola and Blast Furnace 


Slags. 
A|}B|C)D|E 
Silica .. ../Si0, 50.0 | 43.0 45.2 40.0 |32.0 
Aluminia ..|/ Al,Os | 20.0 | 16.3 | 14.9 13.1 15.0 
Ferrous Oxide ..| FeO 25.0 | 20.8 | 17.8 | 15.2 | 2.0 
Lime ..|CaO | 3.0 {18.0 | 15.5 | 25.5 [44.0 
Magnesia... ..|MgO | 2.0| 1.6) LI | 1.0] 25 
Manganous Oxide} MnO | —| —/ 5.3) 4.6] 2.0 
Calcium Sulphide |CaS | — | 0.3 | 0.2 | 0.6] 2.5 


A limestone addition of, say, 10 per cent. of 
the weight of coke charged would tend to produce 
a slag of analysis B. As, however, there is gener- 
ally a loss of from 0.20 to 0.25 per cent. Si in 
the iron during melting which passes into the 
slag as silica, and also certain lining erosion add- 
ing alumina and further silica to the slag, the 
analysis will more nearly approximate to that 
shown in column C. With a limestone addition of 
20 per cent, of the coke charged, the analysis result- 
ing would be as given in column D. 

It is not sufficiently recognised that lime addi- 
tions to the slag in producing such a composition 
as given at D confer upon the slag distinctly 
desulphurising powers, such only occurring when 
the lime content exceeds about 20 per cent. 
Simultaneously the viscosity of the slag is lowered, 
slag D being much more fluid than slags A or C, 

Such fluid slags are invaluable in eupola practice, 
and without doubt assist materially in carrying off 
some of the FeO and gases absorbed by the metal 
during melting, which in the case of viscous slags 
remain. Dr, T. Swinden and the author have 
pointed out elsewhere the extremely important 
function of slags both in the cupola and blast 
furnace. A study of the slag problem is often 
the only direct aid to the solution of many of 
the cupola difficulties traceable to melting con- 
ditions. 

In Table IV. the composition of the slag at 
column E is that of a normal blast-furnace slag. 

The only remaining point to which the author 
would draw attention is the condition which pre- 
vails when a cupola is working intermittently and 
not continuously. The cupola being filled with its 
burden commences its melting operation with the 
whole depth of charge as the traversing path for 
the ascending gases. As the melting progresses 
and the charge column diminishes in height the 
resistance to the gas travel is reduced and the 
pull of the stack increases as the temperature of 
the waste gases rises. It must be evident that 
such ever-varying fusion conditions bring possi- 
bilities of over-hea'ting and oxidation such as need 
the greatest care if defective and irregular metal 
is to be avoided. Towards the end of the blow the 
metal melting conditions favour the production of 
the best iron, but at the end of the blow there 
is always the danger of producing very inferior 
and highly oxidised metal, the slag having been 
tapped off and dry metal exposed to the blast. 
This danger can be avoided but is not infrequently 
ignored. 

The foregoing notes are intended to show the 
many difficulties which are inseparable from blast- 
furnace and cupola practice and which are bound 
up with the problems of design and operation. 


XUM 


iy, 
| 


XUM 


APRIL 6, 1922. 


THE FOUNDRY TRADE JOURNAL. (247 


Many of these troubles are due to results which 
cannot be helped because neither blast furnace nor 
cupola is capable of absolutely regular action. 
Others can be avoided or minimised by careful 
attention to the fundamental principles underlying 
the problems of ore reduction, fuel combustion, 
and metal melting. 


The ideal metal needed by the founder can only 
be approached by a recognition of the fact that old 
and almost discarded smelting methods, painfully 
slow and extravagant in ps0. Sone we now-a-days 
view all old-fashioned lines of action—alone 
approximate to the fundamental requirements 
attached to the production of a uniform and 
excellent character of pig-iron suitable for the 
making of high-class castings—good inside as well 
as out. 

It may be that the founder is already turning 
round to the recognition of the same fact. He is 
finding that over-rapid melting does not always 
pay in the long run, and that it may be better 
to use a little more coke and blow with less fierce 
blast than he thought advisable when first rising 
to the bait of rapid and cheap melting practice. 

After all, it is the final casting which matters, 
and it has been the author’s aim in this Paper to 
— the way to better metal for the founder, by 
hinting at the fundamentals which lie at the root 
of all endeavours to overcome the difficulties com- 
mon to both biast-furrace and cupola operation. 


Correspondence. 


[We accept no responsibility for the statements 
made or the opinions expressed by our corre- 
spondents. ] 


Iron Foundry Cupola Management. 
To the Editor of Tag Founpry TRape Journat, 


Srr,—I have read with much interest the paper 
on “Iron Foundry Cupola Management,’’ given 
by Mr. J. J. McClelland before the London Branch 
of the Institution of British Foundrymen on 
March 9, and published in your columns on 
March 25, and the most, interesting discussion 
which took place after the paper, reported in your 
issue of March 30. 

On reading the paper, before seeing Mr. 
McClelland’s correction of certain dimensions 
given on the report of test, it was obvious to me 
that the diameter of the shell was incorrectly 
stated. At the same time, I frankly must admit 
that on analysing the test figures and carefully 
reading the paper under discussion I am entirely 
at a loss to understand what Mr. McClelland was 
aiming at and what he claims to have accomplished. 

He appears to have taken a cupola having a 
hearth area—taken at his corrected figures—suff- 
cient to melt 5} tons of metal in an hour, restricted 
its tuyere area, starved it of air blast, produced 
50 ewts. of dullish metal in 48 minutes. and then 
talks about fuel economy. 

I cannot help comparing the results of this test 
with, and finding an exact parallel to, the Ameri- 
can effort described and criticised severely by Mr. 
McClelland later in his paper: even down to the 
accusation of excessive flux. 

It is a relatively simple matter to nurse a 
cupola under test, feeding it almost entirely on 
the most delicate of scrap-iron selected from stove 
and water main pipes, ration its blast to the 
minimum, and obtain a fuel ratio in the neigh- 
bourhood of 1 to 15, or higher if you omit to 
include that part of the original coke bed which is 
of no further use. 

Whilst I agree with Mr. McClelland that the 
old rule of thumb methods in mixing and melting 
metals must give way—and, indeed, are giving way 
—to more scientific methods, yet I equally deplore 
the publication of academic tests, which engender 
that unfortunate contempt which some practical 
foundrymen still have for the advocates of scienti- 
fic control, and which is gradually being removed 
by practical scientific co-operation. 

The only reliable figures regarding cupola prac- 
tice are those taken over a comparatively lengthy 
period of actual operation, and must of necessity 
include all the coke which is actually consumed, 
because, whether it be in the original bed or in 
subsequent charges, it has to be paid for. 


A cupola of the dimensions given by Mr. 
McClelland, provided it were fitted with correctly 
proportioned tuyeres, and supplied with the cor- 
rect quantity of blast, would over a four hours’ 
run, melt between 20 and 22 tons of ordinary 
foundry mixture, including not more than 50 per 
cent, of medium-sized scrap, on a total coke con- 
sumption, including bed charge, of 35 to 38 ewts., 
and the metal taken from the cupola would be hot 
and liquid enough to run such castings as stove 
and rainwater pipes. 

The area of the hearth in this cupola is 855 sq. 
in., the total area of the tuyeres should not be 
less than 330 sq. in., and the volume of the blast 
should be 2,500 cubic ft. of air per minute. The 
pressure at the air belt would vary between 17 
to 21 in. w.g., following variations in the resistance 
created by the burden of the cupola. 

Naturally, by reducing the tuyere area and 
cutting down the quantity of blast, the output 
of the cupola could be reduced to three tons per 
hour, and the amount of coke charge per ton 
melted would be less. 

A very reliable figure for tuyere area is to allow 
60 sq. in. for every ton of metal melted per hour, 
and make the hearth area not more than three 
times the total tuyere area. 

Mr. McClelland states that the blast pressure 
should never be below 3 Ib. per sq. in., and higher 
if possible. He is obliged to make this recommen- 
dation, as with only three 4-in. tuyeres to melt 
three tons per hour his tuyere area is only a little 
over 16 sq. in. per ton, and without such a pressure 
the necessary quantity of air would never find its 
way to the cupola. J am afraid he has lost sight 
of the unnecessary power he is using up in his 
fan-motor to compress air in the air belt, only 
to let it expand again when it gets into the 
cupola. 

The air pressure is really only a necessary evil. 
What is required is the correct volume of air— 
or, rather, of oxygen in the air—to carry out 
combustion in the cupola. The pressure, however, 
is an indication of the velocity of the blast passing 
through the tuyeres, and whilst I agree with Mr. 
McClelland that this must not be so slow as to 
cause the air to creep up the sides of the brick- 
work—which state of things could only be realised 
if the cupola were working under natural chimney 
draught—yet velocities, such as his tuyere area 
give, only chill the metal and reduce the output 
of the cupola. 


Mr. McClelland refers to a recent design of 
cupola having a receiver. Cupolas have been made 
with receivers for the last 50 years. For medium 
and heavy work they are undoubtedly an advan- 
tage. Better mixing is certainly obtained, and in 
addition a large quantity of metal can be stored 
and maintained at the cupola temperature, owing 
to the hot gasses which are led through the 
receiver. This cannot be done with a spout ladle. 

As regards the relative merits of the centrifugal 
fan and Roots blower, although the latter, as one 
of the speakers in the discussion said later, is 
capable of dealing with temporary rises in pressure 
due to extra resistance in the charge, or caused 
by partially-choked tuyeres, without any reduction 
in the volume of the air delivered—which the cen- 
trifugal fan is not capable of doing—yet I am 
aware that many a cupola is running at present 
in a very satisfactory manner with blast supplied 
by a fan. 


The modern type of Roots blower, however, 
fitted throughout with precision roller bearings, 
running at speeds from 500 to 1,000 r.p.m, direct 
coupled to a motor, has an efficiency that no centri- 
fugal fan can equal, and when installed gives, 
consequently, a very great saving in the cost of 
power. 

In conclusion, I would like to state that I am 
well aware that the melting performance of cupolas 
varies very greatly with the class of iron dealt 
with and the temperature of the metal produced, 
but the figures and proportions given above are 
based on average results obtained over many years 
of experience. 

Yours, etc., 


A. A. LiaRper. 
Branch President, West Riding of Yorkshire 
Branch, I.B.F. 
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Factory Accounts, Costs, and Statistics.” 


By R. Dunkerley (Works Accountant, Metropolitan Vickers Electrical Co ., Ltd.). 


The system of average costs is, as previously 
mentioned, not of very great help when quotations 
for special jobs are required, and it is therefore 
necessary to get down to individual costs. At 
the outset of any individual cost system, it is 
essential that all time on specific jobs be recorded. 


Time Recording.—The system of time booking 
varies in different foundries. In some time is re- 
corded for the man, in others it is clocked, and 
again in others the man writes his own time out. 
Whatever system of time booking is in use, how- 
ever, it, must start with some means of identifica- 
tion of the job. 


In the foundries where castings are divided into 
say three jobs, and no other detailed information 
is required, it is of course only necessary to book 
against one or two or three, as the case may be; 
but where an attempt is being made to collect. 
information respecting individual jobs in a foundry 
doing varying work, it is necessary that an iden- 
tification number be applied to every job. This 
can be the number of the order in consecutive 
rotation or the number of the pattern from which 
the job is made, and when notification is received 
by the cost clerk that the job is commenced, he 
will originate a cost sheet. 


The next essential after booking the order 
number for identification, is the man’s number or 
name, the time spent on the job, and most im- 
portant is the quantity of castings produced. 


_ This further subdivides itself into two parts, 
id est, those which are good, and those which are 
bad castings. 

In the cases where piecework is in operation, 
these points are necessary from a payment point 
of view, but from a cost point of view it is neces- 
sary to have the details whether the job is done 
day work or piece work. 

All this information, if on the time ticket, will 
of course be entered on the cost sheet of the par- 
ticular job worked on. 


Material Recording.—This appears to be a 
fairly easy proposition, but in practice it requires 
very close watching. In all cases it is suggested 
that the only satisfactory way of applying material 
po ye is to cost the material at the cupola spout 
and charge the jobs with the quantity of material 
used at this cost. In the case where the foundry 
has only one cupola making one mixing, this of 
course is an easy proposition, as by adding together 
the value of all the materials used and the value 
of the labour on the cupola, and divide this by 
the weight produced, it will give the cost at the 


cupola mouth of the weight of the actual metal 
produced. 


Where they are different cupolas and different 

mixings, then individual records must be kept and 
the cost at the mouth of the various cupolas 
obtained. 
_ To ensure accurate records it is essential that 
in the first place the receipt of all metals and 
materials should be recorded in bulk on stores 
cards and details of all materials issued should 
be entered on the same cards. This stores record 
is very useful when ordering quantities are being 
discussed, and also afford help as to the quantities 
of stock to be carried. Obviously the keeping of 
excessive stocks quite apart from price fluctuations 
which may have influenced the keeping of stock, is 
really a policy which requires careful watching 
from the financial point of view. 

The advantages to be obtained by getting a 
stock might easily be outweighed by the consequent 
inconvenience of having a large amount of capital 
locked up, and, generally speaking, it is a sound 
policy to keep the stocks as low as possible con- 
sistent with current requirements. Without proper 
records no manager can be sure he is working on 
the right lines, and is not carrying a stock either 
too big or too little, either of which may be 
dangerous to the business. . 


* A Paper read before the Lancashire Branch of the Instituti 
of British Foundrymen. sa 


(Continued from page 235.) 
All 


Materials must be Weighed. 

_ In addition to the use which proper records 
should be put for stocking purposes, they are 
also necessary for costing purposes in providing 
information as to the amount of material with- 
drawn for the cupolas. All materials required 
should be requisitioned from the stores on proper 
slips, and materials put into the cupola should 
pass over the scales whether they are pig-iron, 
scrap, coke or any other material used. 

Another important factor in obtaining the cost 
of the metal at the cupola spout is the labour 
involved in handling materials and working the 
cupola. These are definite charges to the 
material and men engaged on this work should 
book or allocate their time to the various cupolas 
or the various mixings. 

Then comes the question of application of over- 
head charges The usual method employed is (1) 
to add a percentage on the actual labour used 
on the casting or on the basis of weight of cast- 
ings, either of which is a simple method of apply- 
ing it, and (2) machine-hour-rate method. 

The application of either of these methods has 
its advantages and its disadvantages, and a com- 
mittee recently appointed by the American 
Foundrymen’s Association to discuss costings have 
recommended to their members the application of 
overhead in two portions—one on the basis of 
time spent on the floor, and the other on a weight 
basis. The case of the bedplate adequately illus- 
trates the application of overhead charges. In a 
hedplate, the time taken is out of proportion to 
the weight of the finished article, and if the over- 
head is applied on a time basis, the bedplate gets 
off lightly, but if applied on a weight basis it 
probably gets more than its proportion. A com- 
promise has, therefore, been effected, by dividing 
the overhead expenses into two classes, those 
affected by weight and labour basis. Examples of 
those under the two groups are :— 

Weight Basis :—Crane charges; sand and mould- 
ing materials and labour mixing, ete.; machine 
charges. 

Labour Basis :—Foremen, clerks, ete. ; heat and 
light ; maintenance of buildings, ete. 

In the larger foundries it is suggested that the 
division of the overhead expenses, if to be at all 
accurate, must be sub-divided still further, and 
the tendency is towards the view that it is essen- 
tial that foundry costs should be divided into 
material costs, moulding costs, coremaking costs, 
and finishing or fettling costs. Each of these 
factors would have its own specific overhead 
expenses, and although many of the overhead 
expenses would be general, it would not be a very 
difficult matter to allocate these in some fair pro- 
portion over the various sections. 

Even assuming that all this information has 
been collected, there are, of course, many points 
which require very careful consideration 
saying that the cost of the article has been 
obtained. 

Wasters. 

The first is the question of wasters. From a 
management point of view it is necessary that 
these should be classified under, at any rate, the 
headings of those for which the men themselves 
are responsible and those for which the manage- 
ment are responsible. 

Obviously, in the long run, it is the number of 
good castings produced which affect the cost, but 
at the same time if an effort is being made to get 
the cost of the individual job one cannot afford 
to inflate the cost of that job and make future 
quotations on the cost, because, due to unforeseen 
circumstances, there were scra/ Obviously it 
is best to eliminate from the costs the expenses 
both of time and material which have been 
expended on wasters and charge the figure to 
general overhead. The question naturally arises 
as to whether this natural risk is the correct pre. 
cedure, as undoubtedly by charging the value of 
wasters to overhead the overhead percentage is 
being increased and so augments the cost of all 
products. But considered from a practical point 
of view, it is reasonable to assume that a certain 
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amount of wasters are a normal condition of 
manufacture, and it is an accident in the majority 
of cases that the wasters are on one job and not 
on another, and therefore it is only fair that all 
castings should bear their proportion. 

Where the job is the man's own fault and he is 
mavle to do it again, if he is on piecework bonus 
the manager assumes in many cases that he is 
doing it again at his own expense, but is he? He 
is using new metal and foundry equipment and he 
is also using the buildings, the light, and all the 
accessories of the foundry, and at the present time, 
with a separate cost of living bonus, he is being 
paid for this. The only correct thing for him to 
do is to re-book the time against the particular 
job in which he did the original casting and for 
a credit note to be passed through cancelling the 
cost of the serapped work. This procedure, of 
course, would be the same whatever the cause of 
having to make a replace casting, whether it was 
the man’s fault or the firm’s fault. In all cases 
where specific costs are required, specific informa- 
tion of this kind must be obtained. 


Controlling Factory Expenses. 


Reverting back to the statistica] information 
provided by statements similar to the ones set out 
in Figs. 3 and 4, a detailed list of all expenses 
incurred in the foundry should be regularly pro- 
vided, as shown in Fig. 2. 

Too often these expenses are taken in bulk, 
particularly in a small foundry, whilst even those 
of larger sizes do not consider the matter impor- 
tant enough to get out in detail. It is only by 
close analysis of the factors of this indirect 
expense that real economies are effected, and it is 
these factors which will decide whether a price is 
« good one or not, 

t is believed that the methods of production 
between one foundry and another are now getting 
so close that it will only be the savings effected 
by careful management which will bring the 
prices into line to compete in the markets. 

In the past managers have been far too ready 
to consider the labourers about the foundry to be 
a miscellaneous charge. These men often work 
for days together on specific jobs—in many cases 
they are with the on = er constantly, and their 
time could be allocated on the same basis. Tt is, 
in fact, in such eases direct productive labour. 

Then there are the factors of the extra cost for 
overtime and night shift, and there is the cost of 
supervision, the cost of the clerical labour, main- 
tenance of patterns, maintenance of foundry 
equipment, charges for power, compressed air, and 
the loss due to defective work. These are but a 
few of the divisions into which expenses can be 
divided and studied, 

The tendency when studying figures of this kind 
is to jump to the conclusion that they are too 
high and must be reduced without considering the 
effect the reduction is likely to have on the general 
production. For example, in all cases where a 
reduction of expenses is mooted the first person 
to be dismissed is probably the shop labourer. 
How many foundry managers have ever studied 
the question as to the effect on the productive 
capacity of the skilled man the taking away of 
the labourer has? 

Tf the skilled man is required to do labouring 
jobs, the time so spent is being paid for at 50 per 
cent. higher than if a labourer is doing it, and 
also there is delay in getting the job out. 

Tf during normal periods it is ascertained that 
the proportion of labourers to skilled men is 
correct, then obviously the reasonable procedure 
to take is to reduce the unskilled labour in the 
same proportion as the skilled is reduced. In 
many cases, however, reductions cannot be made 
in proportion. Take. for example, « shop where 
they only have one foreman, obviously the reduc- 
tion of 20 per cent. of the men will not have any 
effect on the foremen required. Matters of this 
kind may seem to be irrelevant to the subject of 
costing, but the point is, that the information 
which is provided must be used and can be used 
to assist in the better management of the foundry. 

It is not purely the compiling of records against 
individual jobs which constitute cost work—it is 
the compiling of all the statistics pertaining to 
the information compiled and the putting of them 
to the manager in such a way that they may be 
effectively used hy him to assist towards the better 
management of the foundry. 


Ironfand Steel: Institute. 


Programme of Annual Meeting. 

The programme of the Annual Meeting of the 
Iron and Steel Institute, to be held at the Insti- 
tution of Civil Engineers, Great George Street, 
Westminster, on Thursday and Friday, May 4 and 
5, 1922, is as follows :— 


Thursday, May 4. 

General Meeting at 10.30 The Council 
will present their report for the year 1921, and 
the Hon. Treasurer will present the statement of 
accounts for 1921. Scrutineers will be appointed 
for the examination of voting papers. Election 
of Council. 

The newly-elected President (Mr. Francis 
Samuelson) will be inducted into the chair and 
will give his presidential address. The award of 
the Bessemer Medal will be made to Professor 
Kotaro Honda. 

A selection of Papers will be read and discussed. 

The meeting will be adjourned at 1 p.m. 

Afternoon session, 2.30 p.m. 

At 7.15 p.m., Annual Dinner of the Institute in 
the Grand Hall of the Connaught Rooms, Great 
Queen Stieet, W.C. Applications for tickets (price 
15s, each) should be sent in not Jater than Satur- 
day, April 29. 

Friday, May 5. 

General meeting of members at 10.30 a.m. 

The award of the Andrew Carnegie Resewrch 
Scholarships for 1922 will be announced. A selec- 
tion of Papers will be read and discussed. 

Afternoon session at 2.30 p.m. 

The following is a list of the Papers which are 
to be submitted to the meeting :— 

1. “ Hydrogen Decarburisation of Carbon Steels, 
with notes on related phenomena,” by C. R. 
Austin. 

2. * The Inner Structure of the Pearlite Grain,” 
by N. T. Belaiew 

3. “ Effect of Oxidising Gases at Low Pressures 
on Heated Iron,”’ by H. C. H. Carpenter and Miss 
C. F. Elam. 

4. “ British Siemens Furnace Practice,’ by F. 
Clements. 

5. “ Influence of Dissolved Oxides on Carburis- 
ing and Hardening Qualities of Steel,” by E. W. 
Fhn. 

6. ‘On delayed Crystallisation in the Carbon 
Steels: the Formation of Pearlite, Troostite and 
Martensite,’’ bv A. F, Hallimond. 

7. “On the Constitutional Diagram of the Iron- 
Carbon System, based on recent investigations,” 
by K. Honda. 

8. “On the Stepped A 1 Transformation in 
Carboy Steel during rapid cooling,’”’ by K. Honda 
and T. Kikuta. , 

9. “ Notes on Blast Furnace Filling,” by D. E. 
Roberts. 

10. “ Recent Developments in Power Produc- 
tion,”’ by D. Selby-Bigge. 

11. * X-ray Studies on the Crystal Structure 
of Steel,’ by A. Westgren and G, Phragmen. 

12. “ Formation of Globular Pearlite,’’ by J. H. 
Whiteley. 

13. “On the Heat of Transformation of Austen- 
ite to Martensite, and of Martensite to Pearlite,” 
by N. Yamada. 


Autumn Meeting. 
The Autumn Meeting of the Institute will be 


held in London on Tuesday, Wednesday and 
Thursday, September 5, 6, and 7. 


Belgian Iron and Steel Output.—The average number 
of furnaces in blast in Belgium was 18 last February 
and 17 last January, as compared with a monthly 
average of 14 in 1921. The output of pig-iron was 
91,270 tons in February, and 94,210 tons in January, 
compared with a monthly average of 73,032 tons in 
1921. The output of steel ingots was 78,870 tons in 
February and 76,430 tons in January, compared with a 
monthly average of 60,625 tons in 1921. In addition, 
3,400 tons of steel castings were produced in February 
compared with 3,240 tons in January, 1922, and a 
monthly average of 5,251 tons in 1981. Finally, the 
output of finished steel was 93,960 tons in February, 
as compared with 98.382 tons in January this year and 
a monthly average of 81,879 tons last year. 
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Moulding Machine Practice and the Foundry.” 


By Paul R. Ramp. 


It is generally conceded that, unless there is a 
large number of one piece to make, the expense 
of fitting the patterns to moulding machines will 
not pay. And to secure the best results from the 
use of moulding machines, the patterns and equip- 
ment must be as nearly perfect as it is possible to 
make them. It is also the universal opinion of 
foundrymen that a foundry which is producing 
only a few parts from each pattern daily, on what 
might be termed a jobbing basis, can never be 
developed into a ‘‘ production ’’ shop. 

In a large measure this is a mistake. While it 
may be true that the jobbing foundry cannot hope 
to get the same results as a well-equipped pro- 
duction shop, there is no reason why the jobbing 
shop cannot work along the same lines, and secure 
a production equal to 60 per cent. of that of the 
production foundry, rather than 25 per cent., as 
is usual, 

One is too easily convinced that it will not pay 
to machine-mould castings, because the quantity 
ordered is small or the patterns are bad. This is 
the excuse for not installing machines, and while 
this saves the foundry executives a great deal of 
worry and work, the company must stand the loss, 
hecause ways and means are not devised, as is 
nearly always possible, to make the moulding 
machine a success on small lot production. 

The moulding machine, intelligently handled, is 
with very few exceptions a paying investment, in 
any jobbing foundry producing as much as 8 or 
10 tons per day. True, there are many cases 
where this has not been proved to the satisfac- 
tion of all concerned. But a careful investiga- 
tion will often reveal the facts that the method of 
handling the work, and a desire to hinder pro- 
gress along this line, were responsible for the 
failure rather than a poor field for the work. 

Any foundryman can successfully introduce a 
moulding machine, and get results, if the pattern 
equipment and flask equipment are in first-class 
condition. All that then remains to be done is 
to start some man to operate it. In cases of this 
kind there are always large quantities to make 
from one pattern, and the operator will teach him- 
self in a short time. 

Consider the company manufacturing a large 
number of different sizes and classes of machines, 
where the orders come in small lots, often only 
one machine of a kind. This makes it necessary 
to have many different jobs moving through the 
shop at one time. The question of making a quan- 
tity of these different pieces and carrying them 
in stock cannot he considered, because the invest- 
ment would be too great. And the plant is not 
large enough to keep up with the regular diver- 
sified demands, and at the same time to build 
stock machines, 

To keep pace with the machine shop, the foundry 
must produce a few pieces from each pattern 
daily, and often only one. This cuts down the 
foundry production on each pattern to a few per 
day. Some of the so-called natural-born foundry- 
men will at once decide that the only way to 
handle this work is hand-moulding. The owner 
will proceed to fill his shop with men who have 
made this class of work for the last thirty vears, 
and they will make it just as they did thirty 
years ago. 


To meet this emergency with the moulding 
machine, arrangements must be made to change 
patterns on the machines with the least possible 
delay. To do this, several things must be con- 
sidered—the size of flask to be used—the size of 
machine to assign to this size of flask—the number 
of patterns that will fit into these flasks; and, last, 
a plan that will make it possible to switch from 
one pattern to another quickly, and to use poor 
patterns, some of which may belong in the scrap 
heap. 

The plan we have to offer is to classify the 
work, not as to its character, but rather as to 
the size of the pieces that can be moulded in a 
standard. size flask. Each machine must be provided 
with the required number of flasks, all of those 
for one machine to be the same size and style. 


* Extracted from * The Iron Age.”’ 


For instance, a jolt-roll machine will be assigned 
a flask that measures 16 x 24 in. inside, and all 
pieces that can be moulded in these flasks will 
be produced on the machine where these flasks are 
used. A larger plain jolt machine may be pro- 
vided with a set of flasks 42 x 48 in., enough in 
number to take care of a day’s work. 

The production on each machine will be 
measured by the number of flasks or moulds prd- 
duced. The machines using the 16 x 24 in. flasks 
should easily turn out sixty moulds per day of 


Section 0-D 
Fic, 1.—PatTTrern Boarp For MovULDING 
Macuine USE. 


general jobbing work, with one operator, one 
finisher and one labourer. This will be an increase 
of 100 per cent, over hand moulding, and in many 
cases more. The plain jolts can be worked in the 
same manner, and will show an equal increase in 
production. 

In making the standard flasks for all machines 
the bars for the copes must not be cast in, but, 
in ‘the larger flasks, provision should be made 
for putting in the bars quickly when needed, with- 
out the use of bolts. It has been proved that 
greater progress can be made on a large percent- 
age of the work, with no bars in the cope or drags. 

Only one standard board should be provided for 
each machine, this pattern board to take care of 
all cope and drag patterns used throughout the 
day. Fig. 1 is a standard pattern board for a 
jolt roll-over moulding machine. The plan does 
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Fig. 2.—STANDARD 16x 24-1IN. MouLpIne FLask 
For RoLt-oveR MACHINE. 


not include the drawing of the pattern by the 
machine. When this board is used, the machine 
rams the mould, and then rolls it over and de- 
posits it on the receiving device. 

This pattern board is a good substantial board, 
with both ends bound with steel plates for the pin 
holes, and to prevent excessive wear by the flasks. 
The board is provided with three dowel pins, 
marked BBB, which are used to locate each pat- 
tern. Corresponding pin-hole plates are located 
in all patterns used on the machine. Providing 
the patterns with these dowel plates is all that 
is required to fit them for a moulding-machine 
job, and thus ensure a decided increase in pro- 
duction. 
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A standard pattern board, that permits the use 
of many different patterns, is the foundation of 
the method here described. This makes it possible 
to use a large number of different patterns daily, 
regardless of their shape or condition. The only 
requisite is that they are within the limits of the 
standard flask used. 


Fie. 3.—Rottr-sack Boarp. 


Greater economy could be effected by the use 
of patterns that are in good condition, but this 
article relates to circumstances that prohibit pat- 
tern expense. And rather than resort to hand- 
moulding methods, in vogue fifty years ago, a 
saving is made in the cost of moulding, which 
could not otherwise be accomplished. Putting dowel 
plates in one old steam-cylinder pattern may 
amount to one hour’s work. To fit the same job 
to a board, so that it could be drawn by the 
machine, would require several days, and probably 
a new pattern. 

Fig. 2 is the standard 16 x 24 in. flask for a 
jolt-roll moulding machine. This flask is made 
as light as possible, as it must be carried to the 
floor by two men. It would slow up production to 
handle this flask with a crane or air hoist. Steel 
flasks made after this design are lighter and 
stronger than those of cast iron. 

Note the sand strip on the joint edge on the 
flask, also the slight taper that helps to hold the 
sand in. No bars are used, which avoids swells 
in the castings, caused by soft places under the 
bars. More speed is possible without the bars, 
and less breakage, as the moulds are shaken out 
very easily on account of the taper. 

As handles, when cast on the flask, occupy too 
much space, and are often broken off, lugs on 
the sides are used in connection with removable 
lifting handles. These flasks are not rapped when 
the moulds are shaken out, but the cope is rolled 
off first, making it possible to lift the flask free 
from the sand without any rapping. The drag 
is shaken out next, as it is in ? position to 
release the sand very readily. 


Fie. RaMMep Core on 
Boarp PREPARATORY TO DRAWING PATTERN. 


A set of these flasks has been used for eight 
months without one breakage, simply because this 
rule for shaking out was observed at all times. 
The round corner increases the life of a cast-iron 
flask at least 50 per cent. The dove-tail lugs on 
the four corners are used to clamp the cope and 
drag together, when the weight used on the cope 
is not sufficient to hold it down for pouring. 


When fiasks without bars are used, the roll- 
back board is necessary to prevent the moulds 
from falling out backwards. But in cases where 
very large flasks without bars are used that must 
be handled with a crane, a plate is clamped over 
the top of the cope to hold the sand in when the 
mould is rolled over. The roll-back board, Fig. 3, 
consists of a smooth board, the same size as the 
standard pattern board, but without pin holes. 
A strip of flat steel, secured to one edge of the 
board, extends } in. above the surface, to prevent 
the mould from slipping when it is rolled over. 

On small fiasks that must be handled by hand 
too much time would be consumed in clamping on 
cope plates, and the plates would add to the weight 
that must be carried by two men. For this reason 
the roll-back board is an important item in con- 
nection with the production of castings in the 
barless flask. 

To use the roll-back board, after the cope part 
of the mould has been rammed with-the machine, 
the sand extending above the upper limits of the 
flask is struck off level with a straight-edge. The 
gate and riser pins are then withdrawn, and a 
smooth funnel prepared for the down gate. A 
portion of loose sand is distributed over the sur- 
face, and the roll-back board is rubbed down to 
ensure an even bearing between it and the top 
of the cope mould. 

The mould is then clamped and rolled over, and 
deposited on the receiving device, when it is 
ready to be carried to the floor by the finisher 
and his labourer, or two labourers, as the case may 
be. The cope moulds remain on the _ roll-back 
board while they are carried to the floor, where 
they are placed on horses located conveniently 
near the drag moulds. At this time the finisher 
draws the patterns, and prepares the mould for 
closing. 


Fic. 5.—Joit Rott-over Movutpinc MAcHINE PRo- 
pucING Work Loose PATTERNS. 


Fig. 4 shows a finished mould being rolled back 
after the patterns have been drawn and the mould 
finished. When the mould has reached a position 
that brings the flask at right angles with the 
horse$, the board will be allowed to drop back, 
as the mould in this position will not fall out. 
As soon as the roll-back board has thus been 
removed, the loose sand is blown out of the gates 
and risers. The cope is now ready to place on 
the drag. 

When the finisher goes to the machine after the 
next drag mould he returns the roll-back board 
to the machine operator. But each operator is 
provided with twe or more such boards, to pre- 
vent delay, should the finisher be prevented from 
releasing it promptly, due to trouble with a mould. 
And in using old worn-out patterns, as is the 
case described here, very often the finisher is 
slowed up, and then must speed up when he 
receives the more simple pieces. 

In reading the description of the use of the 
roll-back board the question comes to the reader’s 
mind; ‘‘Tf the mould will fall out backward so 
easily, what is to prevent the moulds from 
‘coping’ when they are poured?’’? Weights must 
be used on the barless flasks used in this plan, 
the weights in many cases taking the place of 
clamps. 

Fig. 5 represents a jolt rollover machine in 
operation producing work from loose patterns, at 
the rate of one or two from each, without ‘the 
usual delay in changing pattern equipment. A 
indicates the drag part of the mould that has 
been rammed, rolled over and deposited on the 
receiving device, ready for the finisher and his 
helper to carry to the proper place on the floor. 
There the pattern will be drawn by hand and 
the cores placed. B is the cope part of the mould, 
which is rammed, the roll-back board put in place, 
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clamped and ready to roll over as soon as the drag 
mould is removed from the receiving device. 

As the labourer brings the drag patterns back to 
the machine operator, when he comes after the 
cope mould, this avoids any delay to the operator. 

As soon as the jolt side of the machine is relieved 
of the cope mould the operator blows off his pat- 
tern board, places the drag part of the next 
pattern on the standard pattern board, and pro- 
ceeds to make another drag mould. In the mean- 
time the finisher has prepared his drag, and takes 
the cope mould from the receiving device in time 
to allow the operator to roll over his new drag 
and deposit it on the receiving device. 


Core Prin? ] 


Fie, 6.—Drac Harr or Steam CyLinpEer 
PatTeRN oN PATTERN Boarp. 


These operations are continued all through the 
day, and good team work will secure a production 
that is often equal to the quantity of work made 
on a machine-drawn pattern. The finisher or his 
labourer returns the cope patterns to the operator 
when he comes after the next drag mould, as well 
as any set of gates that may be in use. In cases 
where the operator changes his pattern, the 
labourer places on the shelf the patterns used to 
make the previous mould, instead of delivering 
them to the operator. 

Fig. 6 is the drag half of a steam-cylinder 
pattern, located on the pattern board. The 
dowel pins can be seen at BBB. The “centre” 
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pin is located off centre, to avoid the danger 
of placing patterns wrongly on the board. Fig. 7 
is the cope half of the same pattern, located 
on the same pattern board, with dowel pins at 
BBB. This pattern was used for many years to 
produce cylinder castings by hand, at the rate of 
six to eight per day. 

The only work connected with making an emer- 
ency moulding-machine job out of it was putting 

wel pin plates in the cope and drag halves, and 
giving them a coat of shellac. On the machine 
sixty castings were produced daily by one finisher 


Fie. 8.—Cross SEcTIon or Movutp For THREE 
10-1n. Pistons. 


and two helpers, one of the helpers acting as 
machine operator. The quality of the castings 
produced by the machine was in every way superior 
to those made by hand, by skilled workmen. 

In such cases the advantage of the pattern board 
and the loose patterns can be appreciated. As 
the pattern board is bolted to the machine it 
requires no more attention than brushing or blow- 
ing off after each mould is rammed. All patterns 
being loose, they must be placed on the board every 


time a new mould is made, hence the shape of the 
pattern does not matter. It requires only a mo- 
ment to pick it up and drop it over the dowel 
pins on the board, and proceed. 

The plan enabled a considerable saving to be 
effected in the cost of moulding, when it was 
thought impossible to do so, on account of the small 
number of parts to be made, and the very poor con- 


Fic. 9.—Drac Movutp ror THREE PISTONS, WITH 
Core 1N PLACE. 


dition of the patterns. There are many foundries 
to-day that could adopt this plan, and secure very 
gratifying results. 

The plan here described develops many unusual 
stunts in moulding and core-making. The fact 
that a standard size flask must be used, thus limit- 
ing the size of the pattern to be*moulded, makes 
it necessary for the foundryman to devise ways 
and means for moulding pieces in these flasks, that 
in the past were moulded in much larger flasks. 

An illustration of this development is shown in 
Fig. 8, which is a cross section of a mould for three 
10-in. pistons. Owing to the size of the standard 
flask, only one 10-in. and one 8-in. piston could 
be moulded together in the regular way. As it 
was desired to confine the production to one size 
of casting for each mould, the plan illustrated 
worked out very satisfactorily. The standard 
flask, while not having great enough length, did 
have an excess of depth, which was utilised by 
moulding the pistons on edge, three in a fiask, 
as shown in the sketch, at a 663 per cent. increase 
in production per man. The quality of the new 
castings was superior to those made in the old way. 

Fig. 8 shows the method used to gate these 
moulds with a gate core. This core was placed 
on the pattern, and rammed up in the flask, when 
the drag was being made. The gate proved very 
efficient, and produced castings free from sand 
and slag holes. The idea was to arrange this gate 
so the metal would enter the moulds directly under 
the main cores, and thus act as a safeguard by 
providing that, in case any objectionable matter 
should enter the mould with the metal, it would 
be carried up to the core, and would lodge where 
it would do no harm. 

There was a question as to whether or not the 
upper edge of the piston, that represented the 
highest point of the mould in the cope, would 
shrink. Tohelp to reduce this danger, the grooves 
for the piston rings were partially formed in the 
rough castings; but it was found later that this 
precaution was not necessary, as all of the cast- 
ings came out solid at this point. Fig. 9 is another 


Fie. 10.—Srcrion or Gane Core 
tn Makinc THREE PISTONS IN ONE 
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view of the 10-in. piston mould, with the main 
core in place. This sketch shows also the locations 
of the gate core and of the skim gate. 

One complete core is all that was required to 
produce three castings. The slab parts of the 
core, marked DD, represent the division between 
pistons No. 1 and No. 2, and the division between 
No. 2 and No. 3. As the slabs also act as sup- 
ports for the main cores, they make chaplets un- 
necessary. Only two holes on either side of these 
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pistons were formed, in providing the vent 
passages, instead of the three, necessary when the 
pistons are moulded with the flat surface up. These 
holes must be drilled, tapped and plugged. The 
gas escaped from the core through the passages 
marked EEEE. 

This job worked very smoothly on the jolt roll- 
over moulding machine, in the standard flasks, 
and no delay was experienced in changing from - 
other jobs to this one. 
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Fie. 11.—Cross Srotton or 12-1n. Priston 
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Fig. 10 is a cross section of the gang core used 
to make the three pistons. This core was made 
in halves and pasted together The time required 
was not more than one-fifth greater than that 
required to produce a core for a single piston. 
In this case, as in many others, the very fact that. 
something radically different had to be done, to 
enable the foundryman to use his equipment, 
developed a decided saving. 

Fig. 11 is a cross section of a 12-in. piston mould 
made on the standard pattern board with a jolt 
roll-over machine. In this case the piston was 
moulded in the usual manner, instead of being 
moulded on edge. The main objection to making 
this casting on the machine was the fact that, in 
order to carry off the vents from the main core, it 
had been the practice to place the main core in 
the mould and place the cope on the drag, thus 
securing on the cope an impression that could be 
used as a guide, to locate the vent passages through 
the cope after it was lifted off again. 


(2-in. Piston 


N 
Section of 


Cross Section of Piston Core Section of 
Fic. 12.—Notcn Mernop Rough Casting Casting Machined 
or MaKiInc Two Hatves Fie. 13.—P1ston Castine 
or Core Recister Lert Roveu, 
MovuLp. Rieur Harr MAcuHINED. 


This plan made it necessary to try on every 
cope, and interfered very materially with pro- 
gress in moulding machine work. To overcome 
this objection, the part of the core that normally 
came flush with the joint, and was touched when 
the cope was tried on, was made longer, so it 
would extend into the cope. Three extra pin holes 
were properly located in the standard pattern 
board, to take care of the core prints when the 
copes were rammed. These three prints were 
located directly in line with the corresponding core 
prints on the drag side of the pattern. 

When either the cope or the drag was rammed 
a small ring core was dropped over the core prints 
to ensure against crushes, etc. Fig. 11 shows the 
ring core in place in both the cope and the drag. 


The special gate core mentioned before was also 
used, as shown in the sketch, being placed on the 
pattern and rammed up with the mould, the same 
as the ring cores. When the drag was made, the 
pattern, being provided with the three standard 
dowel pin-hole plates, was very nicely located on 
the board in its proper place. When the cope 
was rammed, the three small prints were located 
on the pattern board by the three special dowel 
pin holes. This arrangement ensured a_ perfect 
match, so far as the cope and drag core prints 
were concerned. 

The next important question was to locate the 
print part of both sides of the core, so they 
would match the prints in the mould. Fig. 12 
gives two views of this core, which was made in 
halves and joined at the centre. The plan used 
to make the prints register correctly is shown here. 
The three notches marked AAA, opposite each 
print part of the core, were provided in each halt 
of the box, and acted as the guide when the cores 
were pasted. With the core made in this manner. 
and the old pattern provided with three extra core 
prints for the cope, the old piston pattern was 
converted into a moulding-machine job. It was 
not necessary to try the cope on the drag in order 
to find the proper place to produce the vent 
passage; the prints in the cope accomplished this. 
This job was run at the rate of 10 to 20 per day, 
with other work, very successfully both as to 
quality and quantity. 

Fig. 13 is a cross section of the casting described 
here, showing one-half rough and the other ma- 
chined. These two piston jobs are instances where 
something a little cut of the regular plan had to 
be done to machine-mould with the old patterns. 
But even the cost of the extra core prints for the 
cope, the three notches in the core box and the 
three small pin holes in the board, would not in 
any way compare with the cost of rigging this 
job up in the best manner for the best production 
on a machine. 

This kind of moulding-machine practice is not 
recommended except in such cases as mentioneil 
above; but there are numerous places where this 
plan can be worked very successfully, though the 
operators may now consider it impossible. 


Developments of Moulding Machinery of 
the Jolting Type.* 


The author sets forth the ideal requirements in 
machine moulding practice, namely, a uniform 
sand; proper density of sand around the various 
parts of the pattern; and an equally hard face 
next the pattern at all points. He endeavours to 
show that all these requirements can be obtained 
by jolt ramming, and gives diagrams of the direc- 
tion of the thrust of the sand during the strokes 
of the press.t He discusses various types of 
jolt-rammers, driven by machinery, by air, and 
by combinations of these with auxiliary water for 
lifting and turning the stripping-frame or press- 
table. He divides machines, however driven. into 
those which «absorb their working shock and 
those which do _ not. describes the 
various methods used to obtain the former 
result, from crossed billets of round timber 
between the upper and nether foundation blocks 
to the more modern spring- or air-buffers and anvil 
devices. Methods of dealing with long castings, 
e.g-, pipes and baths, with a series of small 
machines, are described. Various methods of con- 
trolling the height of the main table and of pre- 
venting it from being turned over with anything 
insecure, before stripping, are also described. (All 
the types described are of German manufacture, 
and their capacities range from a few hundred- 
weight of pattern-plate, moulding-box, and sand, 
up to about 25 tons.) The author states that 
only 1,500 of this type of machine are now at work 
in Germany, whereas a much larger number are 
used in the United States, where their speed and 
saving in attendance are better recognised.—U. 
Louse. (“ St. und Eis.,” 41, 1209-1214; 1367- 
1375.) 

Anstractor’s Notr.—tThis is never in 
practice; ramming up under loose pieces which 
have sand between them and the pattern-plate 
always has to be done separately. 
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Modern Stee Foundry Practice. 


At a meeting of the Manchester Metallurgical 
Society, held at the College of Technology, on 
March 7, Dr. S. F. Barclay presiding, Mr. Ernest 
Wells (Messrs. Edgar Allen & Company, Sheffield) 
read a Paper entitled ‘‘ Modern Steel Foundry 
Practice.” 


Mr. Wextts, in beginning his Paper, dealt shortly 
with the different furnaces used by steel founders 
for the making of castings. The crucible furnace. 
he said, was fast going out of date, it being prac- 
tically impossible for it to cope with the specifica- 
tions of modern engineers. Another drawback was 
that its output was small. There were, however, 
some modern crucible works which were highly 
efficient for the purposes required. The heating 
wes by gas. Both the gas and the air were pre- 
heated, and the rate of melting was very rapid. 
In one particular type there were 30 pots in the 
furnace, each of which held approximately 
4 ewt. The furnace ran continuously day and 
night on the three-shift system. The weekly out- 
put was approximately 5 tons 15 ewts. of steel 
castings. 


With the advent of the Siemens furnace the 
foundry trade was able to make enormous strides, 
both in the quality of the steel put into the cast- 
ings and in dealing with larger individual 
castings. 

An immense stride was made in the introduction 
of the Tropenas side-blown converter furnace. 
which, though originally the invention of a French 
engineer, was finally developed by British enter- 
prise. The great advantage of this type of con- 
verter was that a great bulk of steel could be 
produced in a short period of time and the output 
was easy to handle. 


Continuous working was necessary in order to 
avoid heavy thermal losses in the case of the 
Siemens and electric furnaces, but with the 
Tropenas type the period of working could be 
shortened, and subsequent cleansing operations 
could be undertaken by unskilled workmen. 


The great point in favour of the electric furnace 
was that it would use and turn into good steel 
a kind of scrap+which could not be used..in any 
other plant. It did not produce a steel which was 
quite as good for foundry purposes as the steel 
in the Tropenas converter, as it would not keep 
fluid for the same length of time. Because of the 
atmosphere inside the furnace turnings could be 
turned into excellent steel. The metallurgical con- 
trol of the electric furnace was very good. 


Personally he was a great believer in planning 
out and designing a works before there was any 
attempt made either to build or to produce. 


Steps should be taken to sub-divide every opera- 
tion, as it had been common experience that when 
two sets of men of different trades were work- 
ing together in the same shop there was continual 
quarrelling as to who should have the use of the 
crane, etc. Every occupation had been divided 
and located in a separate shop, and all the material 
was kept moving in one direction. The produc- 
tion machine shop was used simply for produc- 
tion work. The machinists and fettlers who did 
the maintenance work were in a shop entirely of 
their own. 

The pattern shop should be quite apart from 
the founders, and the patterns all laid out on a 
big floor. Every possibility of extension should 
be taken into account as far as appeared possible. 

A modern method of fettling was also explained, 
which was objected to by some people because it 
showed up defects. The method was one of pro- 
jecting shot on to the casting at high velocity. 
In his (Mr. Wells’) view, if there were defects it 
was better to have a look at them. Another objec- 
tion raised was that it was a very dirty process, 
and blew out a tremendous amount of dust, which 
had to be guarded against. This was also an 
objection which could be satisfactorily overcome. 

Chemical analysis was of advantage in the test- 
ing of sand, as was also the mechanical method 
of grading by means of a stream of running water. 
It was of importance that the degree of humidity 
in sand should be controlled. 


DISCUSSION: 


Mr. A. CAMPBELL, in opening the discussion, said 
that Mr. Wells had not shown them an electric 
welding plant in his illustrations of up-to-date 
foundries. Did the lecturer’s firm possess one? 

Electric Welding. 

Mr. Weis said they did. He knew of no 
foundry where steel castings were made that 
did not possess one. He did not mean to imply 
by that that: castings could not be produced under 
certain conditions that did not require electric 
welding. A great deal of the electric welding done 
at the present time was for the purpose of re- 
moving eyesores, but recent developments had gone 
a stage further, and really satisfactory repairs 
could be made by skilled operators working some 
of the new systems. With the advent of the 
electric welding plant certain unprincipled people 
used it for all kinds of purposes for which it should 
not be used, and consequently it came into very 
bad repute. 

Stock Cenverter Details. 

Replying to a question respecting the costliness 
of the Stock oil-fired converter, Mr. Wetts said 
that the late Mr. G. J. Stock was a very able 
chemist, who conceived the idea of making small 
quantities of steel. He was unable to run his pro- 
cess from the steel-making point of view until 
the Tropenas patents had expired. The duration 
of the operation of melting was lengthy, and with 
comparative plants of equal size a Tropenas con- 
verter plant would turn out three times the quan- 
tity of steel. It was also difficult to deal with 
scrap in anything more than a small proportion, 
owing to the necessary high temperature. If it 
was desired to make only a few castings he was 
in favour of the Stock converter, as the heat could 
be kept on to attain any desired initial tempera- 
ture, the first heats from a Stock converter being 
almost as hot as the later ones. It was mainly 
the people who were afraid of high sulphur who 
advised that castings should not be annealed; that 
was, of course, with the present coal conditions. 


Impact Tests for Steel Castings. 

Mr. Scuuster said that none of the specifica- 
tions he had seen gave impact tests for steel cast- 
ings. They knew what could be obtained with 
worked steels but not with an unworked steel like 
a casting. He had made some tests himself, but 
they had not proved particularly satisfactory. 

Mr. We tts observed that it was only occasion- 
ally that impact tests were taken with steel cast- 
ings, and he rather doubted their utility. One 
generally imagined impact tests with the higher 
grades of steels, which depended not solely upon 
their chemical composition, but also upon the 
amount of work which they had ‘had put upon 
them. For instance, he had seen a steel fail to 
meet one of the Air Board specifications because 
it had been forged from a 4-in, ingot to a 1-in. 
round bar. He had seen exactly the same analysis 
made on that specification, but it had been forged 
from a 6-in. instead of a 4-in. They had to re- 
member in casting that the steel employed was 
treated in a very brutal manner. The material 
that was used for the making of ‘the moulds, which 
was mainly quartz, would expand under existing 
temperatures to a greater amount than the steel 
itself contracted, and in the cooling state not only 
was it attempting to contract against consider- 
able resistance, but the actual moulding medium 
itself was expanding against it. That sort of 
thing, of course, was all against impact tests. 
He was surprised that rather more stress was not 
laid on the elastic limit test. For many years 
now the only tests required had heen tensile 
elongation and reduction of area, and even the 
latter had not been considered very important. 
It was dangerous to anneal castings and to quick- 
cool them unless the chemical composition was 
definitely known; that was to say. it should only 
be done ,in the case of mild-stee] castings. A 
further danger was that if the casting was com- 
posed of an unequal section, cooling strains 
occurred, which the old annealing, before the days 
of modern heat treatment, was devised to over- 
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come. He strongly ; deprecated. the iquiek ‘cooling 
of the harder grades of steel castings as being 
likely to set up internal strains of the actual 
casting in use. In further answer to Mr. 
Schuster, Mr. Wells said he had only carried out 
double treatments from an experimental point of 
view. In any case he would not heat as high 
as 750 deg. Where particular qualities were re- 
quired in a mild-steel casting, the controlling 
factor was the design. If there was uniformity 
right through it was safe, but if the sections 
varied the responsibility was far too great. As 
a matter of fact they cooled slowly only down to 
approximately 500 deg. C, in the furnace and then 
cooled much more rapidly. 

Mr. Wroe said that, paradoxical though it 
might seem, the money was made or lost in the 
fettling and dressing of steel castings. He had 
used 25 per cent. of steel scrap in the Stock con- 
verter, which was not a bad average. He thought 
the Stock converter gave a much better class of 
steel than either the electric or the Tropenas con- 
verter for castings up to 1 ewt. in weight. 


Suitability of Melting Processes. 

Mr. Wetts pointed out that it was a common 
practice to use over 50 per cent. of scrap in a 
Tropenas converter. Ile did not desire anything 
he had said to be interpreted in the way of criti- 
cism of one process against another. Each process 
had its own particular uses, and each for its par- 
ticular purpose was the best in its own sphere. 
He thought he had dealt with the question of 
fettling in that he had shown how much trouble 
had been expended with the object of obviating 
the nuisance of the shot-blasting plant. The cast- 
ings were then fettled with men working piece- 
work either in the ordinary way with hand ham- 
mers or with pneumatic hammers. 


Electric Steel Castings. 

Mr. Wroe said that it had been stated that the 
steel product from the electric furnace did not 
show the quality usually known as “ life’? among 
imoulders. For some mysterious reason there was 
a greater liability to blow holes with the metal 
from an electric furnace. Had Mr. Wells used 
acid or basic linings in his Tropenas converters? 

Mr. Wetts replied that he had heard of basic 
linings being used during the war period, but 
only with slight success. Both the Germans and 
Belgians had tried it, and it had been given up 
as impracticable in every case. There was an 
essential difference, in his opinion, between 
converter and electric steel. To adopt the term 
used by the moulders, the converter steel was much 
more ‘lively’ than that of the electric furnace. 
He would not say the electric-furnace steel was 
more likely to blow holes, but it did not retain 
its heat so long. As a matter of theory, he be- 
lieved that even after teeming with the converter 
steel a certain action occurred which delayed the 
rate of cooling, and for that reason the converter 
steel could be played about with more than the 
electric-furnace steel. 


Melting Processes Compared. 

Mr. Weis, continuing, said if he was making 
entirely large castings he would probably put in 
a Siemens furnace: that is, speaking of the con- 
ditions which obtained in the country. If he 
was making a big variety of large and small cast- 
ings he would adopt the Tropenas converter, be- 
cause of the fact one could get steel turned out 
at so much more rapid intervals, it being possible 
to get 80 tons of molten steel in a ten-hour day 
from start to stop. From a general foundry point 
of view this meant that the skilled moulders were 
only employed during the day, and the cleaning- 
up was done by the unskilled men at night. With 
the Stock converter it was necessary to have three 
times the capacity of plant to get an equal out- 
put. If he were asked to make nothing but auto- 
mobile steel he would put in a Stock converter. 
Tf he had thick castings, plus automobile castings, 
he would make his thick castings early in the day 
and the other later on in the day. If his cast- 
ings were thin he would put in a Stock converter. 
lf he were in the country where there was cheap 
electric power, and he could get scrap cheaply, he 
would put in an electric furnace. If it was speci- 
fied he must get a particular steel with very low 
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, phosphorus and. very low sulphur, he would put 


in an electric furnace. Each of the processes had 
its advantages according to the circumstances, 
and it was utterly impossible to compare one with 
the other on general lines, The conditions must 
be known, and then it was possible to give definite 
advice. He had seen some good appliances used 
in America where the conditions were entirely 
different. In some parts they were using syn- 
thetic sand because no natural sand was readily 
available. The class of castings produced was dis- 
tinctly below that produced in this country. In 
his view, the labour-saving devices used in 
America were not, generally speaking, of much 
use in this country because of the difference of 
type of castings. The essence of American prac- 
tice was quantity of production; the essence of 
English steel foundry practice was also quantity, 
but coupled with good quality. 


High-Permeability Iron. 


Tue CHatrMAN said he had seen it proposed to 
turn out a low-carbon high-permeability iron in 
the electric furnace. 

Mr. Wetts believed that a converter steel would 
give a higher permeability than an electric steel, 
but he was not for a moment going to say that 
the electric furnace could not produce a higher 
permeability steel which was absolutely satisfac- 
tory from the point of view of the user. The cost 
would, of course, depend largely upon the con- 
ditions. It must be remembered that the electric 
furnace came in as a new toy. Owing to war con- 
ditions there had been infinitely greater quan- 
tities of scrap than before, and this gave the 
electric furnace its opportunity. There was no 
difficulty in decarbonising in the electric furnace. 
All other conditions being equal, the success of the 
electric furnace deperded upon the price of scrap. 


Calcium-Silicide as a Deoxidiser: 


The use of calcium silicide for deoxidising liquid 
steel is becoming increasingly more in favour amongst 
steel makers. This fact is due to the very powerful 
deoxidising characteristics of calcium, and will, under 
conditions where silicon alone is not sufficiently power- 
ful, usually completely deoxidise the metai. 

It is generally well known that liquid steel of very 
high temperature is very difficult to free from 
occluded oxide, and silicon, under very high tempera- 
tures, is incapable of giving the desired result, but 
calcium, being such an active element with oxygen, 
will completely free oxide of iron in liquid steel, and 
probably will go very far to reducing occluded CO, and 
forming calcium oxide, which readily rises to the sur- 
face of the metal as a slag. 

Toe use of calcium as a deoxidiser under normal con- 
ditions should be quite safe, as any excess calcium left 
in the steel after the reaction is completed will be 
rapidly oxidised from external sources of oxygen in the 
surrounding air, and consequently there is little risk 
of leaving any trace of calcium in the steel. 

Care should be taken in using this alloy as a 
deoxidiser, owing to the fact that the reaction being so 
violent. small explosions take place in the liquid metal 
when these additions are being made, and it is advisable 
to always add small quantities at a time and in a 
finely divided state. The alloy should preferably be 
thrown into the stream of metal when pouring from 
the furnace, and not used in the furnace itself in a 
similar manner to silicon. The reason for this is that 
the steel contains practically no trace of calcium after 
complete deoxidisaticn, ‘and consequently there is 
nothing to prevent the steel becoming reoxidised when 
teeming, if the conditions of temperature are such 
that the silicon present is not sufficiently reducing 
under conditions of high temperature, so that it is 
essential that the additions of this alloy as a re- 
ducing agent should be made at the last portion of the 
operation. 


The calcium silicide usually manufactured is of the 
following analysis :— 


Si : ra ... 60/65 per cent. 
Ja ... 30/35 per cent. 
Al. 2/3 per cent 


and the price is approximately £50 per ton, packed in 
drums in lump form. 

As far as we know none of this material is made 
in this country, France being the principal producer, 
but it is also manufactured in Germany. Stocks are, 
however, available in Great Britain. 
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Institution of British Foundrymen. 


EAST MIDLANDS BRANCH. 


The annual meeting of the East Midlands Branch 
of the Institution of British Foundrymen was held 
on March 18 at the Loughborough Labour Tech- 
nical College, Mr. W. T. Evans, of Derby, in the 
chair. 

The statement of accounts showed the year —_ 
with a balance in hand of £10 14s. 6d., and after 
an expenditure of £99 11s, 4d., the balance in hand 
was reduced to £9 6s, 8d. 

The hon. secretary, Mr. H. Bunting, reported 
the membership to stand at 35 full members, 85 
associate members, and 18 associates—a total of 
142, a 50 per cent. increase, but a good number 
of members came in from Peterborough who were 
perhaps only members in name, and some of these 
were likely to fali out. The actual increase in 
membership was 12. They had set up a committee 
to deal with the question of test bars, and they 
were taking their share of the work in connection 
with the Birmingham Convention and Exhibition. 

The President remarked they had passed through 
the severest depression the trade had ever known, 
and the fact they had made progress augured well 
for the future. 

Mr. H. H. Moore moved the re-election of Mr. 
W. T. Evans as president, and this was seconded 
by Mr. E. Stevenson, who spoke in eulogistic terms 
of the way Mr. Evans had conducted business. 
This was carried. 

The four vice-presidents were re-elected, Messrs. 
S. H. Russell (Leicester), E. Stevenson, H. Pem- 
berton, and J. E. Cox. 

Mr. H. Bunting was unanimously re-appointed 
hon, secretary, « hearty tribute being paid to his 
services. 

For the three vacancies on the Council a ballot 
was taken, with the result the following were 
elected: Messrs. A, 8. Clarke, J. Kerfoot, and E. 
Longden, 

Mr. E. Stevenson was appointed delegate to the 
General Council, and Mr. H. Pemberton auditor. 

The annual dinner was left to the decision of the 
General Council. 

Mr. Stevenson moved a vote of sincere condo- 
lence be passed to Mr. Cox, a member of the 
Council, in the tragic death of his wife. This 
was seconded by Mr. Moore and carried, the mem- 
bers rising in silence to signify assent. 

Following his re-election, Mr. W. T. Evans de- 
livered his Presidential address, followed by a 
Paper on the subject of the manufacture of a 
mono block cylinder. 


PRESIDENTIAL ADDRESS. 


The past session has not been as successful as [ 
hoped for, bvi as is well known, the particular 
business in which we are interested is going 
through the severest depression in its history. 
Our own particular branch covers an extensive 
area, and no matter where we hold our meetings, 
it means that our members have, in most cases, 
a considerable distance to travel in order to attend, 
and under present conditions we have many mem- 
bers who, however willing, could not have attended 
without sacrificing things at home which are more 
important, 

We must not, however, be despondent, as I feel 
sure that when our members are in happier cir- 
cumstances we shall see again many faces we have 
missed this session. 

We have during the past session obtained a 
Royal Charter, and this, to the pioneer members, 
must give much pleasure, as they now see that 
their efforts were not in vain. This, again, should 
give an incentive to all craftsmen in our foundries 
to become active members of the Institute, with 
a corresponding increase in their status as workers 
in one of our key industries. 

Another notable feature of interest to foundry- 
men has been the founding of the British Cast Iron 
Research Association. This association, which this 
Institute was instrumental in forming, has filled 
a long-felt want. From reports of the work which 
is being carried on, we, as foundrymen, will be 


able to obtain information to help us in most of 
our foundry problems, and for this reason the 
British Cast Iron. Research Association deserves 
every foundry’s support No matter what the 
problem is, whether practical or scientific, it is 
tackled with every chance of success. 

Our Secretary, Mr. Bunting, and myself, 
attended the meeting of the Belgian Foundry- 
men at Liége, and we cannot speak too highly 
of the courteous manner in which we were received, 
and also the freedom with which any information 
asked for was given. 


We visited several large foundries and were 
allowed to see any process in which we were in- 
sted. One remarkable feature there was the 
amount of dry sand work, moulds for small brass 
castings of a few pounds weight being stoved before 
casting. There were not the number of moulding 
machines in use as in our foundries, but this, no 
doubt, will not obtain in the near future. 

Many of their processes were identical with our 
own, and their production is not such as is reported 
in the daily Press. They have the same problems 
to face as ourselves, and if the British worker has 
the work and the plant, he can give as good results 
as any we saw during our visit. 

Another feature is that the Institute has been 
successful in inaugurating what I feel sure will 
be the largest exhibition for foundry purposes 
which has ever been held in Europe. This exhibi- 
tion is to take place at the same time and place as 
the 1922 Convention, to be held at Birmingham. 
As this branch was invited to the initial meetings, 
also as our late President, Mr. H. H. Moore, is 
on the Committee, I trust ‘all our members will 
give the Exhibition their support. This Exhibi- 
tion is not to be run for trade purposes only—its 
primary object is for education, and is in keeping 
with the aims of the Institute. 

It will be seen from these remarks that, although 
the bread and butter side of our business has been 
a sorry mess, the Institute has forged ahead, and 
I feel the last year has shown to all who are 
interested in the foundry, ample proof of its inten- 
tion to place the foundries of our country in a 
position second to none, 

The Institute has an immense problem to face 
in order to bring the foundry trade of this country 
into the position it should hold. I know that 
we, as an Institute, do not have discussions for 
trade purposes, but I should like to say a few 
words which may be perhaps a little outside our 
chief object, that is, with regard to costing systems 
in the foundries. 

For many years it has been the rule for some 
foundries to give an all-round price for castings, 
and this custom, which is entirely wrong, is a 
fruitful source of trouble. Engineers are, as a 
rule, fairly exact in their estimating for work, but 
when it comes to buying castings they expect the 
foundry to give the same figure for any job which 
comes along, the labour on which castings may 
vary from ls. to 20s. per cwt. This does not give 
us, the founders, « fair chance. The engineer will 
not give anyone the same figure for, say, an intri- 
cate automatic machine as a mortar mill. Why 
the question of an all-round price for any job 
should be mentioned is absurd—all castings should 
have their cost taken out in a proper manner. If 
a casting is to be a good job, and a credit to us 
as founders, there is no room for guesswork. It is 
all very well discussing the carbon-iron diagrams, 
and not to know the exact cost of the article pro- 
duced. Wonderful figures are given of melting 
ratios of coke to iron, but they are far from exact, 
and not to be relied upon for costing purposes. as 
very often the figures vary as much as 50 per cent. 


This question of prices is to many of our mem- 
bers one of the worst features of the foundry husi- 
ness, and until such time as these anomalies are 
eliminated there will not be the labour con- 
ditions in our foundries we desire, for when the 
foremost thing in the business is run in such a 
manner there will not be the necessary capital 
forthcoming to modernise our foundries and plant 
necessary to meet the competition of other coun- 
tries, and enable us as a nation again to lead in 
industry. 
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Trade Talk. 


Cowarp & Company have removed to 81, Charlotte 
Street, London, W.1. 

W. & T. Avery, LruiteD, are establishing a branch 
in St. Mary Street, Cardiff. 

Lewitep, have removed to 1 and 
2, Chisweli St., London, E.C. 

Tue Execrrrcat Company, of Liverpool, 
are establishing a branch at 67, Briggate, Leeds. 

James T. SNow & Company, 3, Crosby Square, Lon- 
don, E.C.3, have removed to Mitre Chambers, Mitre 
Street, London, E.C.3 

A FIRE broke out at the works of the Wolverhamp- 
ton Metal Company, Wednesfield, recently, but 
the damage was not heavy. 

Tue GENERAL Etectric Company, 
Inc., have removed from 83, Cannon Street, E.C., to 
Crown House, Aldwych, London, W.C.2. 

Txe British THomson-Hovuston Company, LimiTEp, 
have removed their London branch from 83, Cannon 
Street, to Crown House, Aldwych, London, W.C.2. 

GizpHL-Brook Time Recorpers,  Limiten, 
Huddersfield. have established branches at 41, Corpora- 
peor Street, Manchester, and 20, Basinghall Street 

8. 

Wr _HAVE RECEIVED from the Handley Page Trans- 
port, Limited, a beautifully coloured calendar depict- 
ing the Handley Page machine on its journey to Le 
Bourget. 

FouR LARGE GIRDERS for the Bristol Docks, each 
116 ft. long and each weighing 20 tons, have been con- 
structed by Messrs. Rees & Kirby, Limited, of 
Morriston. 

Mr. W. E. Deetey, iron and steel merchant. 53, 
Victoria Buildings, Victoria Street, Manchester, has 
removed to larger premises at 18, Victoria Buildings, 
Manchester. 

Mr. Henry Ross, Leith, has stated that a large 
repair contract has had to be refused because the 
boilermakers would not work unless four riveters were 
allowed to do the work of two. 

THE WAGES TO BE PAID to the steel mill men at 
Consett during the months of Avril, May and June. 
1922, will be 525 per cent. above the standard, or, in 
other words, 171 cent. below the wages prevailing 
during the preceding three months. 

Tue Stavetey & Iron Company, LimiTep, near 
Chesterfield, announce that their London office for the 
sale of cast-iron pipes, special castings, pig-iron, etc., 
has now been removed from Caxton House, Tothill 
Street, to 34, Victoria Street, Westminster. 

Mr. A. P. Hacve, chief metallurgist for Cammell, 
Laird & Company, Limited, was the author of an 
interesting paper on “‘ The Case-Hardening and Ce- 
mentation of Steel,’ read before the Sheffield Society 
of Metallurgists and Metallurgical Chemists. 

A. W. RicHarpson & Son, Lrmttep, makers of the 
R.P__ pump lubricator, having gone into voluntary 
liquidation, Mr. C. W. Richardson, a former director, 
has made arrangements te manufacture and supply the 
lubricator, of which he is the inventor, himself. 

A PAPER on ‘ Steel Bridge Erection’? was read 
recently to the members of the Royal Philosophical 
Society of Glasgow by Mr C. R. Tevendale, of 
Messrs. Alex. Findlay & Company, Motherwell. Mr 
Wm. Gillies, LL.D., the president, was in the chair 
_ Lecrvrine to London teachers on ‘“‘ Aluminium and 
its Alloys,’’ Dr. Walter Rosenhain said the strength 
of aluminium was about three times that of steel, 
while iron had only one-fifth the heat-carrying 
aw There was a great future before these 
alloys. 

Mr. J. A. Hopkinson, of Sheffield, read a paper 
before the members of the Peterborough Engineering 
Society on “Crucible Tool Steels, Their Mannfacture 
and Application,’’ at the Lecture Hall of the 
Technical Institute, Broadway, Peterborough, on 
March 25 

A Derroit mEssaGE says that the Dominion Alloy 
Stee! Company, with a capital of 15,000,000 dollars, 
has been given its charter. It will build a big plant 
at Sarnia (Ontario). Among the directors is Sir 
William Mackenzie, president of the Canadian 
Northern Railway. 

Messrs. J. C. BisHop anp O. Coyte, joint secretaries 
of the Scottish Manufactured Iron Trade Conciliation 
and Arbitration Board, have been informed that the 
average net selling price for January and February has 
been brought out at £12 15s. 6.92d. per ton. This 
Means a decrease in the wages of the workmen of 15 
per cent. on basis rates. 

THe Scorrish Iron & Steet Company, LrmirTep, 
for some years have not insured against their liability 
for workmen’s compensation, and have charged against 
profits an annual sum less than the premium that 
would have been payable to an insurance company, with 
the result that after meeting claims a reserve fund 
of £30,000 has now been accumulated. 

Tue contract for 500 pairs of wheels and axles for 
the Siamese State Railways, for which tenders were 


invited in February last, has been placed with a Bel- 
gian firm, the Acieries de Haine-Saint-Pierre et Les- 
quin, who submitted the lowest offer. The company’s 
agents in England are G. F. West & Co., Iddesleigh 
ouse, Westminster, London, 8.W.1. This contract 
has been taken in the face of world-wide competition. 

Harianp & Wo Fr, of Belfast, have informed their 
employés that the trade representatives had agrvea 
that the reduction in the war bonus should be made 
to coincide with that in other districts in the United 
Kingdom. They therefore give notice that the war 
bonus of 26s. 6d. paid to time and piece-workers would 
be reduced by 10s. 6d. on and from March 29, and by 
further 6s. from April 26. A similar notice was posted 
at Messrs. Workman, Clark & Company’s yards. 

THE suBsecT selected by the South Wales Institute 
of Engineers for the Lewis Prizes is:—‘‘ A design 
and full description of a fully equipped steel foundry 
that would provide the -_ + required by a colliery, 
or group of collieries, with an output of about 
1,000,000 tons of coal per annum. The smelting pro- 
cess chosen must be one that will use up as much of 
the norma! colliery scrap as possible, and reasons must 
be given why the particular process chosen was 
selected.’’ 

THE 66TH ANNUAL MEETING of the Manchester Asso- 
ciation of Engineers was held on March 24 at Man 
chester. From the report of the Executive Committee 
it appeared that the number of members had increased 
from 815 to 842. In the students’ section, which was 
inaugurated in October last, 215 members had been 
enrolled and the average attendance at the meetings 
was 150. The Constantine medal was awarded to Mr. 
Julius Frith for his paper on ‘ Vibration,’’ and Mr. 
Cecil Bentham pf Ey off the Butterworth medal for 
the best contributions to the discussions. Mr. Daniel 
Adamson, of Hyde, was elected president for the 
ensuing year. 


Correspondence. 


[We accept no responsibility for the statements 
made or the opinions expressed by our corre- 
spondents. } 


To the Editor of the Founpry Trape JourRNAL. 


Srr,—I notice with amusement an account in a 
recent issue of a visit of the members of the 
London Branch to see a cupola melt iron with a 
coke ratio of 1 in 18. @ should have left it, had 
not such methods and statements done great harm 
to a number of foundry foremen. Directors 
naturally think if this is possible at Isleworth it 
is possible anywhere. I am the more surprised 
because the cupola is quite a good one, and does 
not need this artificial boosting. Whilst at the 
Ministry of Munitions during the fuel shortage, 
returns were received from many foundries, and 
as far as my books show no cupola of this type 
did better than 1 to 11 without bed. However, to 
put the matter to the test I am prepared to buy 
a 36-in., cupola if the firm will give an undertaking 
to melt ordinary quantities of pig and medium- 
size scrap similar to what is used every day now, 
and to melt 20 tons as now, at a ratio of 1 iy 17 
without bed, the firm to pay for all cost of erection 
and removal if not successful. Yours, etc., 

J. Smaw. 

39, Montgomery Road, Sheffield. 


Book Review. 


Sett’s Drrectory or RecisterED TELEGRAPHIC 
Appresses, published by Messrs. Business Direc- 
tories, Limited, 166, Fleet Street, London, E.C.4. 
Price 45s. net. - 

With the 1922 edition this publication attains its 
thirty-seventh year of publication, during which 
time it has grown from a book of a few hundred 
pages to « large volume of over 3,000 pages. The 
inland abbreviated addresses are from official lists 
supplied by authority of His Majesty’s Postmaster- 
General. 

A new feature of this well-known bock is the 
inclusion of “ indication ’’ words, which represent 
the delivery offices. These have been added to 
Tondon telegraphic addresses to facilitate delivery. 
The book is divided into three sections: (1) list 
of firms; (2) telegraphic addresses; (3) classified 
trades list The last contaiis nearly 130,000 names 
of firms in the United Kingdom arranged under 
some 3,500 headings, with an index to trades. This 
is most useful and time-saving to subscribers. The 
directory is one which the larger concerns cannot 
afford to be without. 
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IRON AND STEEL MARKETS. 
Pig-iron. 


The opening of the second quarter of the year has 
marked }ittle change in the pig-iron trade position, any 
hope of an improvement in industrial conditions having 
been disappointed, with a consequent substantial 
decrease in buying by home consumers. South Stafford 
shire furnaces still remain practically idle, no part- 
Mine or common iron being made, while the demand 
for Derbyshire and Northamptonshire pig is very poor, 
and buying confined to little more than retail quanti- 
ties. Prices, however, are fairly well maintained at 
recent quotations, though smal! concessions are said to 
be obtainable when desirable business is negotiated. 
In the Scotch pig-iron market, business continues 
depressed, and some makers are discussing the ques- 
tion of putting furnaces out of blast. Some export 
iriquiries are reported, but shipments of late have 
shown a decrease, while home consumption is now on 
a hand-to-mouth scale. At the usual meeting of the 
Iron Ring last week there was a seller of a warrant 
for 500 tons No. 3 Scotch foundry iron at £5 per ton, 
f.a.s. Glasgow, for delivery a month. Competition by 
the Midland makers, who can apparently produce 
cheaper than is possible to Tees-side smelters, has had 
an adverse effect upon the Cleveland iron market, with 
the result another furnace has been laid idle, further 
reducing the output. There are now only five fur- 
naces. producing Cleveland pig, the outputs available 
being about sufficient to meet contract requirements, 
and should a revival of demand occur at an early date, 
a rather improbable contingency, supplies would be 
difficult to obtain, stocks, as a rule, having been sub- 
stantially reduced. No. 1 quality iron especially is 
very scarce, while stocks of No. 4 forge are also 
diminished, makers quoting an advance of 2s. 6d. per 
ton for this brand. with mottled and white firmer at 
80s. per ton. Other quotations which apply equally 
to ihe home and export trade are, No. 1 Cleveland 
and silicious, 95s. per ton; No. 3 G.M.B., 90s. ; No. 4 
foundry, 87s. 6d.: No 4 forge. 85s. 

Further big shipments of North-East Coast hematite 
to Germany are reported, but the fall of the mark, 
and the advance of 40 per cent. in railway rates in 
Germany, which came into effect last week, tends to 
retard new business. The home demand, too, is very 
quiet, and some of the makers less favourably placed 
for orders are willing to cut prices to the extent of 
ls. to 2s. per ton for business. Still the general 
quotation for mixed numbers is 100s., with No. 1 at 
a premium of 1s., and some makers will not accept 
less. Conditions in the West Cumberland and North 
Lancashire hematite industry remain fairly satisfac- 
tory for the present. with prices unchanged, Bessemer 
mixed numbers making 98s. 6d. per ton at works. 


Finished Iron. 


The widespread effects of the engineering lock-out 
has had a depressing influence on most departments 
dealing with finished material, and although a certain 
amount of business is passing, the quantities involved 
represent a very limited tonnage, mostly for urgent 
requirements, for which early deliveries are essential. 
Makers of marked bars are, however. a possible excep- 
tion to the general rule, South Staffordshire mills still 
turning out fair quantities of material without change 
in quotations, which remain £14 10s, net f.o.t. maker's 
works. It may be expected that the usual 
quarterly meeting at Birmingham to-day, the 6th inst., 
will disclose some further revision in current prices 
for finished iron, although with costs of production 
still comparatively high it is hardly probable that any 
drastic reductions wil! be attempted until wages and 
transport charges are reduced nearer to normal levels. 
Crown bars are still quoted at £11 10s., with nut and 
bolt iron at £10 10s., but competition in these lines 
continues keen, and concessions are said to be obtain- 
able for desirable orders. It is now learnt that the 
gas-strip manufacturers have at last formally with- 
drawn the £12 10s. quotation, but have not yet fixed 
a minimum, though reports are current that orders 
have been accepted a pound lower than the above 
figure. No doubt the explanation is to be found in 
the fact that to put their product on a competitive 
basis very large reductions were necessary, and that 
these would have made business so unprofitable that 
makers considered themselves better off without it. 


Steel. 


Although the outlook in the steel trade at the 
moment can hardly be described as altogether favour- 
able to expansion, there seems a steady undercurrent 
of optimistic tendencies in market circles, based, it 
may be assumed, on a better volume of overseas ship- 
ments than on any immediate improvement in home 


demands. Confirmation of this view is supported by 
the latest returns of shipments from Tees-side ports, 
referring to March exports, which give a total of no 
fewer than 52,613 tons of finished iron and steel, the 
largest aggregate recorded since May, 1914. The 
figure represents, in fact, nearly 50 per cent. of the 
entire foreign steel shipments for the year 1918, and, 
as usual, the lion’s share has gone to India and Ceylon, 
which has for years been our most valuable market. 
But whilst retaining old markets we are cultivating 
new ones, and as evidence of this may be quoted the 
shipment of 2,318 tons of steel to the Argentine 
Republic: 1,945 tons to Peru; 1,209 tons to Mesopo- 
tamia; and smaller quantities to Brazil, etc. 


Scrap. 


In common with all other branches of the metal 
industries the markets for scrap are experiencing a 
quiet time, the labour outlook inducing very cautious 
buying on the part of both merchants and consumers, 
while also curtailing considerably the supplies 
coming from producer’s works. Accepting Cleveland 
as a representative market, the prices now current 
range as follow :—Heavy steel scrap, 61s. 6d. per ton; 
heavy wrought-iron scrap (bushelling), 65s.; piling 
scrap, 62s. 6d.; heavy forge. 67s. 6d. to 70s.; heavy 
cast-iron machinery scrap, 82s. 6d. to 87s. 6d. ; ordi- 
nary quality, 77s. 6d. to 80s. ; steel turnings, 42s. 6d. ; 
cast-iron borings, 42s. 6d. All delivered works. 


Tinplates. 


A steady outflow of tinplate stocks for shipment of 
late has substantially decreased the aggregate holdings 
in warehouses, and though little speculative buying 1s 
reported, the tone of the market is distinctly better. 
Buyers are now covering their requirements, evidently 
holding the opinion that prices have now reached 
bottom levels. Current quotations for coke tins, I C 
14 x 20, 112 sheets, 108 lbs., rule at about 19s. 3d. per 
box f.o.b. for —. delivery, while forward may be 
called 19s. to 19s. 5d. Cokes in I C 28 x 20 realise 
38s. to 38s. 6d. for spot delivery, and forward quota- 
tions are firm at 38s. 3d. per box and upwards. Quv- 
tations for coke wasters are steady to firm as follows :-- 
C W 14 x 20 (108 lbs.), 17s. to 17s. 3d. per box; C W 
28 x 20 (216 lbs.), 33s. 9d. to 34s. 3d. per box; C W 
14 x 183 (110 Ibs.), 18s. to 18s. 3d. per box; C W 20 x 
10 (156 Ibs.), 22s. to 22s. 6d. per box, f.o.b, Wales. 
All net cash. 


Metals. 


Copper.—Conditions in the standard copper market 
last week were fairly steady on the whole, due to a 
more hopeful outlook in the industrial situation, but 
movements were confined within narrow compass, 
sellers displaying considerable reserve in dealings. 
Consumptive demand has been further restricted wy 
the engineering dispute, while it is difficult to ascer- 
tain exactly the strength, or otherwise, of the Ameri- 
can statistical position. May deliveries have been 
done at £58 and June at £58 5s. Refined sorts have 
shown an easier tendency, but fluctuations have only 
been fractional in range with electrolytic, and wire 
bars a shade weaker. Closing prices :-—-Cash: Wed- 
nesday, £57 12s. 6d. ; Thursday, £57 17s. 6d. ; Friday, 
£57 12s. 6@.: Morday, £57 2s. 6d.; Tuesday, 
£57 2s. 6d. ‘Three-Months: Wednesday, £58 10s. ; 
Thursday, £58 12s. 84.; Friday, £58 7s. 6d.; Monday, 
£57 17s. 6d.; Tuesday, £57 17s. 6d 

Tin.—Business in tin towards the end of the month 
deve'oped considerable volume, but the declaration of 
the American coal strike, and the reported selling on 
Far Eastern account had a weakening tendency, values 
declining on cash delivery account. The resistance of 
the market to adverse features lies in the fact that 
the price is fairly low. Closing prices :—Cash: Wed- 
nesday, £143 15s.; Thursday, £143; Friday, £142 5s. ; 
Monday, £143 7s. 6d.; Tuesday, £144 17s. 4d. 
Three Months: Wednesday, £144 5s.: Thursday, 
£144 10s. ; Friday, £143 15s.; Monday, £143 12s. 6d. ; 
Tuesday, £145 2s. 6d. 

Spelter.—With buyers of this metal holding aloof, 
last week’s market was very flat, and only a com- 
paratively limited turnover was recorded. Closing 
prices :—Ordinary brands: Wednesday, £25 15s. ; 
Thursday, £25 15s.; Friday, £25 15s.; Monday, 
£25 12s. 6d.; Tuesday, £25 12s. 6d. 

Lead.—The market for soft foreign pig has shown a 
weaker tendency of iate, the metal having been 
depressed by recent industria! developments, prices 
usually fiuctating to lower levels. English lead, on 
the other hand, gives signs of recovery. English 
closing prices: Wednesday, £23: Thursday, £23 5s. ; 
Friday, £23 5s. ; Monday, £23; Tuesday, £23. 
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MACNAB Co. 


TABOR MOULDING MACHINES 


(TABOR PATENTS) 
For Every Class of Work. 


Pit Type and Portable Combination Shockless Jar Ramming Power 
Roll-over and Pattern Drawing Machines; Power Squeezing and 
Jar Squeezing Machines; Shockless Jarring Machines, etc., ete. 


SPECIAL 


Uniformity 
FEATURES in size of 
ADVANTAGES : produced. 
Accurate All Moulds 
Definite Draw squeezed alike 
with Permanent to whatever 
Accurate Pressure 
Alignment. Required. 
All Operations Minimum 
Controlled Percentage 
by One Lever. of Wasters. 


The above illustrates the TABOR POWER SQUEEZING “SPLIT PATTERN” | 
MOULDING MACHINE, specially suitable for all small patterns which can be 
split in halves or for flat back work. 


Capacities and Dimensions furnished upon application : 


96/8, Eagle Street, Southampton Row, London, W.C.1. 


Works: TOTTENHAM, LONDON, N,17. 
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Company News. 


Baldwins, Limited. — Half-yearly interim dividend 
on ordinary passed. 
Howard & Bullough, Limited.—Ordinary quarterly 
dividend, 6d. per share, less tax. 
George W. Neale, Limited.—Capital — = £1 
office : 


shares. Solder manufacturers. 


cent. ; carry forward, £12,735. 

Bede Metal & Chemical Company, Limited. — Loss, 
£38,216 ; debit balance brought forward, £2,945; debit 
of profit and loss account, £41,161. 

ouglas Elliot & Company, Limited. — Capital 
£25,000 in £1 shares. Iron merchants. Registered 
office: Atlas Chambers, King Street, Leeds. 
en ; ial s reserve, £100,000; de 
ciation reserve, £42,000; carried forward, 178,002 

Grierson, Limited. — Capital £10,000 in £1 shares 
(4,000 non-cumulative preference). En- 
gineers. i office: 197, Wardour Street, W. 

Engineers (Penge), Limited.—Capital £5,000 in £1 
shares. Director: E. G. Pyne. : PF. H. 
Briggs. Registered office: 50, Oroydon , Penge, 


Hadfields. Limited.--Profit, £158,157; brought for- 
ward, £135,727; final dividend, 6d. per share, making 
for year, free of tax; carried forward, 

Henry Bessemer & Company, Limited. — Net loss, 
£19.088; preference dividend, 5 per cent., less tax, ; 
ordinary dividend, 5 cent., making total, £16,675; 
carried forward, £1,846. 

John Summers & Sons, Limited.—Balance, £199,934. 
after changing repairs, depreciation, income tax, excess 
profits duty, corporation profits tax, bad and doubtful 
debts, debenture interest, and preference and ordinary 
dividends. 

Barrow Hematite Steel C 


, Limited.— Brought 
forward, £182,088; loss, £65, 


; debenture stock in- 
terest, redemption fund, ¢tc., £98,762; expenses of 
debenture issue (one-fifth), £9,861, ‘total, £174,493; 
credit balance, £7,595 ; cumulative first preference divi- 
dend, subject to tax, £2,262; carry forward, £5,333 


Gazette. 


Tue Bure Wueet & GeNneRAL ENGINEERING Com- 
PANY, LIMITED, are being wound up voluntarily, with 
Mr. J. P. Griffiths, 10, Clarence Place, Cardiff Docks, 
as liquidator. 

Messrs. R. Neri, and L. A. Gamblen, engineers 
and merchants, 72, Surrey Street, Sheffield, trading 
under the style of Robert Neill & Company, have dis- 
solved partnership. 

THE heretofore subsisting between 
Messrs. . A. Kingham and 8. Purcell, electrical! 
engineers and contractors, Goole, under the style of 
Kingham & Purcell, hae been dissolved. 

THe partnership formerly subsisting between 
Messrs. F. G. Black and J. A. Watson, iron and steel 
merchants, Newcastle-upon-Tyne, under the style of 
T. Black & Company, has been dissolved. 

Mrninc Economies, Limiten, are being wound up 
voluntarily for purposes of reconstruction. Mr. 
F. W. Wallis has been appointed liquidator. The 
oes eating will be known as the Sutton Ironworks, 

imited. 


Deaths. 


Mr. F. 8. Bucktey, of Buckley & Taylor, Limited, 
engineers, Oldham, died recently in his forty-fifth 


ear. 

Mr. T. Goopatt, a director and works manager of 
Clark, Hunt & Company, Limited, ironmongers, iron 
merchants, etc., 1 and 160, Shoreditch, London, 
E.C. died on March 25. 

Mr. F. W. Denny, who has died at his home, “ Glen- 
holme,”” 158, Otley Road, Leeds, was a well-known 
Leeds business man. His firm handled many large con- 
tracts in engineering, colliery and construction work. 

Mr. A. Sr«pson, a director of Redpath, Brown & 
Company, Limited. constructional engineers, Edin- 
burgh, has died suddenly at his residence, St. Elmo, 
Craighall Road, Leith. Mr. Simpson, who was well 
known and much respected in Edinburgh business 
circles, had been connected with Messrs. Redpati, 
Brown & Company for over forty years, and for a 
considerable period had been a director of the firm 
at their works in Albion Road. He was 63 years of 
age. 


Personal. 


Tue late Mr. J. Latham, ironfounder, of West End, 
Morecambe, left £12,936. 

Tue late Mr. E. Tate, formerly iron and steel mer- 
chant, of Sheffield, left £7,204. 

Tue late Mr. J. S. Cousland, wire worker and wire 
cloth manufacturer, of Alexander Cousland & Sons, 
left £34,850. 

Mr. R. B. Jackson has been elected a director of 
the Barrow Hematite Steel Company, Limited, in 
place of Mr. J. Campbell, resigned. 

Mr. A. S. Battry, who has been elected to a seat on 
the board of Cammell, Laird & Company, Limited, has 
been elected managing director of the Nottingham 
Railway Carriage and Wagon Works. 

Mr. K. C. AppLeyaRD, general manager of the 
Birtley Iron Company, has been elected a member of 
the Durham County Council for the Birtley Division, 
one of the strongest labour centres in the county. 


Catalogues Received. 


‘* WELDING THE WoRLD,”’ the Suffolk Iron Foundry 
(1920), Limited, Stowmarket. Descriptive catalogue 
of the “ S.I.F.”’ and “8.8.” brands of Ferro Silicon 
and Super Silicon welding rods and fluxes. 

Tuos. E. Gray & Company, 119, High Holborn, 
London, W.C. Vest pocket, loose leaf memorandum 
booklet drawing attention to ‘‘ Silacene Fire Cement 
Ganister ’’ and other specialties supplied by the firm. 


The Institute of Metals—The twelfth annual 
May Lecture is to be delivered on May 3 by 
Professor Sir Ernest Rutherford, F.R.S., of Cam- 
bridge University, on “The Relation of the 
Elements.”’ 


FOUNDRY UISITES. 


Try our REFRACTORIES. 


Ganisteror Silica Bricks and Blocks (any shape or size). 
Sands, Cements, Ganister.— Let us have your enquiries. 


THE CLEVELAND MAGNESITE & REFRACTORY CO., LTD. 


Nermanby Brickworks. Normanby, Eston. Yorks. 


Penman’s Ladles 


For small castings where cranes or runways are available we 
illustrate a useful Ladle Mounting, which we can supply for 
Ladles from 4 to 15 cwt- capacity. 

He in strength and durability are our first consideration, 
and oy Mountings and Bowls possess the “ Penman 
feature of having no welds. 


This Mounting has fixed, steadying and tilting handles. 


When ordering this Mounting specifiy type — 
Price and full particulars on application. 


Penman & Co., Ltd., 


Caledonian Ironworks, Strathclyde Street, GLASGOW. 
Telegrams : Penman, Glasgow. Telephones : Bridgeton 41 & 42. 
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a Upper Thames Street, E.C. 

; James Cartland & Son, Limited.—Profit, £6,216; 

4 brought forward, £11,816; ordinary dividend, 7 r 

Type ‘C’ 8 cwt. 

LI Foundry Ladle. 
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